Introduction
Childhood obesity is a public health concern. Reforms to the public health system in England aim to generate co-ordinated action between local authorities, healthcare systems and communities to identify and target local health priorities. The Government in England, emphasises the requirement for tailored approaches "which work best for local people", to address obesity, because communities will vary in their needs (Department of Health, 2011: 6) . Community-based approaches which encompass the context of the family, school and health-care environment in which childhood obesity develops are supported within the international literature (Kesten, Griffiths, & Cameron, 2011) . Therefore, researchers, local government and healthcare practitioners require tools to help design tailored community-level obesity prevention interventions.
The Community Readiness Model (CRM) offers such an approach and proposes the integration of a "community's culture, resources and level of readiness" (Plested, et al. 2006) to effectively address community issues. 'Readiness' refers to the preparedness of a group to "take action on an issue" (Plested et al. 2006: 3) . The model was developed from Psychological Readiness (Trans-theoretical Model of Stages of Change (Prochaska & Velicer, 1997) ) and Community Development (Innovative Decision Making Model and Social Action Process) traditions (Oetting et al. 1995 , Thurman, 2000 . Details of the model's development and application can be found elsewhere (Oetting et al. 1995) . Briefly, the first step of the model is to identify the issue under study and the 'community' with reference to the issue ( Figure   1 ).
--Insert Figure 1 here--The CRM defines a community as a "geographical area, a group within that area, an organization, or any other type of identifiable 'community'" (Plested et al. 2006: 6) .
The community's stage of readiness to address the issue is determined by identifying and conducting key informant interviews. Key informants are defined as having a good understanding of the issue under study, representing different areas of the community and as being capable of planning and helping to implement the interventions (Plested et al. 2006 , Thurman, 2000 . The CRM proposes identifying and interviewing approximately six key informants. This number of people is believed to allow an accurate scoring of readiness (Plested et al. 2006) . The model is applied using an adaptable semi-structured interview guide consisting of approximately 30 questions (Plested et al. 2006 ). The interview transcripts are then analysed to generate a score for each of the six dimensions of the interview guide (Table 1) and an overall community readiness stage.
--Insert Table 1 here--There are 9 'anchored rating statements' for each dimension. Each 'anchored rating statement' is compared to the transcript through repeated readings of the text. The transcripts are analysed in their entirety for each 'anchored rating statement' because there may be instances where information relating to one dimension occurred in a different section of the transcript. The researcher analyses each interview transcript for evidence supporting the first 'anchored rating statement'. If this is found the researcher moves to the next 'anchored rating statement'. Once an 'anchored rating statement' is reached which is not reflected in the transcripts, the previous statement's number is recorded. Once all of the dimensions for every transcript have an anchored rating score, a mean is taken, firstly, for each dimension across all the interviews (Plested et al. 2006) and then across all the dimensions to produce an overall community readiness score. The resulting community readiness score falls between 1 ('No awareness') and 9 ('Professionalisation') ( Figure 2 ). The readiness stage is used to develop and implement strategies that are appropriate for the community. The strategies for stages 1-4 involve raising community awareness in terms of: the issue (1-'No awareness'); the presence of the problem within the community (2-'Denial'); the ability of the community to solve the issue (3-'Vague awareness') and the ability to develop concrete ideas to reduce the problem (4-'Preplanning'). Finally, the effectiveness of the implemented strategies is evaluated by recalculating the community readiness score.
---Insert Figure 2 here ---The CRM was originally developed to address alcohol and drug abuse prevention (Oetting et al. 1995) but has been applied to multiple community health problems internationally. The model has been applied to childhood obesity prevention in America (Findholt, 2007 , Sliwa et al. 2011 , Ehlers et al. 2013 and Australia (Millar et al. 2013 ).
The CRM allows tailor-made and readiness-appropriate strategies to be developed by identifying (Plested et al. 2006) testable theories of what might work. CRMdeveloped interventions are expected to achieve more effective behaviour change (Oetting et al. 1995 , Donnermeyer, 1997 and to be more sustainable (Plested et al. 2006 ) than interventions which do not take into account the community's readiness to change. Although, to the authors' knowledge, the latter theory has not been empirically tested, there is some evidence supporting the proposition that readiness can be increased. For example, Millar (2013) used the CRM for pre-post intervention readiness assessments (Millar et al. 2013) and showed that the "It's your move!" intervention significantly increased the readiness stage of intervention schools whilst the readiness of control schools did not significantly change. Furthermore, intervention schools achieving the greatest reductions in overweight and obesity prevalence also increased their community readiness the most (Millar et al. 2013) . This paper presents a critical discussion of the CRM developed from a case study of obesity prevention in pre-adolescent girls (7-11 years) within a community in the United Kingdom (UK). The original aspects of this paper are, firstly, the presentation of lessons learnt in practice, as opposed to theoretical critiques of the model (Beebe et al. 2001 , Mayer, 2008 . Secondly, this research is the first to apply the CRM in the UK, therefore its critique is valuable for those interested in the model's applicability to the UK as well as internationally.
Previous critiques of the CRM (Beebe et al. 2001; Mayer, 2008) have questioned the development and process of applying the model. The CRM was developed from qualitative reviews and therefore was not developed or evaluated using established psychometric principles (Beebe et al. 2001) . However, others have argued that the model is a qualitative construct which doesn't claim to be a quantitative or psychometric tool and that the numerical classification of qualitative data facilitates comparison between communities (Sliwa et al. 2011) . No assessment of external validity of this instrument to measure a community's readiness has been attempted (Beebe et al. 2001) . In response to this critique, the CRM authors' have previously stated that construct validity cannot be assessed using this model because it is a "broad scale theory", although it is possible to test hypotheses produced from these theories which would then suggest construct validity (Plested et al. 2006) . Achieving consistency between-researchers so that the same interview can be coded as the same stage of readiness by two independent researchers is a proxy measure of validity (Plested et al. 2006) . Additionally, Sliwa and colleagues suggest it would be difficult to validate a construct such as 'readiness' with objective tools (Sliwa et al. 2011 Regarding the model's application, Beebe and colleagues were sceptical about whether individuals are capable of identifying the knowledge and awareness of an issue in the community (Beebe et al. 2001) . Similarly, the selection of key informants may affect the outcome of the model; indeed those who are most interested in an issue may have a higher stage of readiness than the actual community. Therefore the readiness assessment may reflect the views of a "vocal minority" (Beebe et al. 2001) . A further criticism is the small number of suggested interviews used to represent the views of a community (Beebe et al. 2001) . Even with small numbers of key informant interviews, it has been suggested that the identification, recruitment and interviewing of key informants is time-and resource-intensive (Beebe et al. 2001) and that the anchored rating scale technique for scoring the transcripts provides the researcher with too much discretion (Beebe et al. 2001 ). Beebe and Mayer (Beebe et al. 2001 , Mayer, 2008 disagree with the assumption that all communities will fit succinctly into one of the nine categories of readiness.
Methods
The aim of the case study was to assess a community's readiness to adopt behaviours (healthy eating and drinking [HED] and physical activity [PA] ) associated with the prevention of obesity in pre-adolescent girls. These findings were used to inform recommendations for an intervention. For more details of this case study please refer to . The HED readiness score achieved the 'Preparation Stage', at which the CRM suggests the community has active leaders who are planning efforts to which the community offers modest support. The PA readiness score reached the 'Initiation Stage' whereby information is available to justify the efforts in place. The most appropriate initial targets for intervention in this community are the lowest scoring dimensions: 'community knowledge of the issue' and 'resources'. To address the 'community's knowledge of the issue', increasing the awareness of the prevalence of pre-adolescent girls' health behaviours at the local community level is a priority. Additionally, inconsistent school food policies appeared to contribute to tensions between schools and parents and should therefore be addressed within an intervention. An intervention priority for the resources dimension is to support the development of HED efforts beyond the school and invest more in physical education training for primary school teachers.
This research was performed within the East Midlands Region of the UK in the Charnwood Borough of Leicestershire. The Charnwood Borough was viewed as an appropriate community because it hasn't previously engaged in a similar community-based programme; it is geographically contained; and is an appropriate size for this type of research (approximately 166,100 inhabitants) (Office for National Statistics, 2012). It is demographically comparable to the English population. On average 84.3% of the Borough's inhabitants are 'White British' (Office for National Statistic, 2012), the percentage of children living in poverty is 13.8% (Regional and local division office for national statistics, 2014) and the prevalence of overweight and obesity in 10-11 year old children is similar to the rest of England (32% and 33.9% respectively) (National Obesity Observatory, 2013).
The paradigm to which this research adhered most closely was the "interpretative" approach (O'Donoghue, 2007) . To identify the key informants of pre-adolescent girls' health behaviours from their own perspective, 13 focus groups were conducted with 56 pre-adolescent girls, in 8 schools within the community (Kesten, 2013) .
From these focus groups, the following key informants were identified: 'celebrities', doctors, dentists, dinner staff, grandparents, Government, girl-guide leaders, headteachers, neighbours, parents, friends, sports coaches, siblings, school cooks, shopkeepers, and teachers ( Table 2 ). The following key informants were considered ineligible for interview: celebrities; dentists; doctors; grandparents; neighbours; siblings; and the peer group. Reasons for their ineligibility have been cited elsewhere . Briefly, the key informant were limited to those who could be considered community members rather than health professionals or celebrities, those capable of answering the questions (e.g. not siblings or friends) and who could feasibly be recruited.
To assess the level of community readiness, 33 key informants were purposively recruited to achieve a sample reflecting varying levels of area and individual level deprivation through written letters and snowball sampling approaches. School key informant deprivation level was classified using the Index of Multiple Deprivation for the school area (Communities and Local Government, 2012) and parents were classified using the National Statistics-Socio-economic Classification produced through self-reported assessment of occupation (Office of National Statistics, 2012).
--Insert Table 2 --Participants were interviewed once by JMK within the researcher's institution, at the participant's workplace or home between February and November 2011 (Kesten et al. 2013) . Prior to the interview the participant's written informed consent was sought and their permission was obtained for the interview to be audio recorded. The ethical advisory committee at Loughborough University approved this research project (including the focus groups with pre-adolescent girls) (R10-P10) on the 24/03/2010.
Critical appraisal of the CRM
We offer lessons learnt and recommendations relating to: 1) interview guide modification; 2) key informants identification; 3) conducting interviews to theoretical saturation; 4) using key informants to define their community; 5) key informants' ability to respond on behalf of the community; 6) using a qualitative model with a quantitative scoring system; and 7) the optimum application of the transcript scoring.
Modifications to interview guide
The CRM developers encourage adaptation of the model to suit the research purpose (Plested et al. 2006) . Previous CRM users haven't discussed how they adapted the model to their specific circumstances which means it isn't clear precisely how those studies were conducted. Therefore, for clarity and to give some idea of the scope of possible adaptations, this section outlines the adaptations made to the model in the current case study.
Terminology
As the model was developed in the USA, the terminology of the interview guide was modified to ensure the questions were accessible to an audience from the UK. The term "leaders" was changed to 'important, influential or key people' because this could mean anybody who was seen as important not just those who are employed to perform certain behaviours.
Defining the target group
The interview guide doesn't state to whom you are referring with regards to the issue. The primary interest in this research was pre-adolescent girls; therefore this was stipulated in every question and in the introduction for clarity.
Behaviour specific responses
The interview questions were repeated once for HED and once for PA because these behaviours were considered distinct. This ensured that it was possible to ascertain to which behaviour the responses related and, whilst analysing the transcripts, 'readiness' for HED and PA could be assessed separately to identify potential differences in 'readiness' on which to target an intervention.
Defining a community
Every question in the CRM interview guide refers to the key informant's 'community'.
The concept of 'community' can be defined in many ways, which some argue has meant the term has lost its meaning (McLeroy et al. 1988) . To address this issue, at the beginning of the interview the researcher asked the respondent "How would you describe the community you operate in?" This approach resulted in the key informants identifying several communities including school, religious, parental and geographic communities. One participant repeated that she is part of a community of parents who encourage children to be active and to eat healthily and felt that low PA and unhealthy dietary habits were not of concern in her community. The above extract illustrates that key informant responses are informed by the definition of a community that has been adopted. This has implications for an intervention in a community where there appear to be sub-communities of parents.
Key informants working across the entire community commented on the multiple communities that exist in relation to deprivation levels:
"You go out to the villages and they're quite affluent areas, then you come into town and there are some schools where children are quite deprived…" (School Food Advisor)
Encouraging the key informants to define their own community provided clarity about the community context within which their opinions sit, however the variability and diversity of these definitions makes interpretation of the overall community situation complex. Despite this complexity, understanding how the term 'community' is conceptualised is important for designing interventions.
Specific key informant questions
It can be argued that in addition to their understanding of community readiness, the personal views of the key informants are important. Hence, this research added interview questions specific to each key informant type based on issues which had arisen in the focus groups with pre-adolescent girls and couldn't be addressed using the CRM. For instance, parents were asked about the influence of siblings, the children's friends and pets on their child's health actions.
Key informant identification
It has previously been noted that those selected as key informants by researchers may not be viewed as such by the community itself (Sliwa et al. 2011 ). The majority of previous studies using the CRM have failed to identify key informants from the target population's perspective which may mean that not all relevant key informants are interviewed. One of the earliest studies using the CRM employed focus groups to determine who the community itself viewed as key informants (Plested et al. 1999 ).
This case study used focus groups with the target population (pre-adolescent girls).
Examples of key informants who may not have been identified in this study without this approach, due to the limited attention they have received in the academic literature, are shop-keepers and school dinner staff. These key informants also tended to reach lower 'anchored rating statements' (indicating lower community readiness) suggesting that shop-keepers and dinner staff may be good initial targets for interventions.
Number of interviews
Qualitative researchers often aim to reach a point of 'theoretical saturation' whereby no new concepts are elicited by conducting more interviews (Glaser & Strauss, 1967) . The CRM fails to acknowledge the value of this approach and instead proposes a small number of interviews (Beebe et al. 2001) . This research sought to achieve 'theoretical saturation' and, as a result, recruited more than the model's suggested number of key informants. By working to saturation it is anticipated that a fuller, more conceptually representative, picture of the community has been created and that obtaining the views of 33 key informants allowed the key themes to be corroborated across a broad range of key informants.
Responding on behalf of the community One critique of the interview guide is the suggestion that key informants can respond on behalf of their community (Beebe et al. 2001) . In a minority of instances, in the current case study, the key informants didn't want to attempt to offer such a response, "I can't answer on behalf of the rest of the community." (Parent).
Additionally, some parents commented on their own child and parenting practices rather than the community: Only a minority of participants experienced difficulty in responding on behalf of the community. This finding suggests that researchers should only score the parts of the transcripts where the key informant is talking about the community rather than individuals, so as to avoid presenting individual's perceptions as community experiences.
Scoring system
We propose that researchers using the model should not neglect the qualitative findings because they are rich, informative and useful as intervention design tools. In contrast there are limitations associated with the scoring procedures of the model, as recognised by others (Beebe et al. 2001 , Mayer, 2008 , which mean that findings have to be interpreted within these constraints.
In the case study an in-depth qualitative analysis of the transcripts was performed prior to using the CRM scoring system (described earlier) to produce an overall readiness stage. The thematic qualitative analysis (Braun & Clarke, 2006) consisted of line-by-line coding of the transcripts into initial features of the data. The content of these codes was then read and compared across other codes to iteratively refine and group codes into potential themes.
Conducting a qualitative analysis of the transcripts is advisable because: it provides the reader with detailed evidence supporting the CRM scoring; highlights the complexity of the community and of the issue being addressed; identifies the specific needs of the community as viewed by key informants; and captures the variation in community readiness both within and between key informants.
In this case study the lowest readiness score was produced by the shop-keepers.
From the quantitative scores it was ascertained that shopkeepers would be a relevant target group for intervention, but little information is gained about how to intervene. The qualitative analysis revealed that these key informants appear to be more concerned with their profits than with the healthfulness of the products they From examining the qualitative data, a useful intervention strategy could be to provide shop-keepers with incentives and promotional tools to help maximise the profits achieved from selling healthier products.
By removing the qualitative, contextual information it becomes difficult to develop behaviour change initiatives suitable for the community which is one of the model's theoretical underpinnings. Although the CRM agree is fundamentally a qualitative tool (Sliwa et al. 2011) , only a limited number of the articles published using the model, report qualitative support for their CRM score (Findholt, 2007 , Lawsin et al. 2007 , McCoy et al. 2007 Plested et al. 1999; Plested et al. 2007 ) and of those that do, none provide any detailed, systematic, qualitative analysis. Instead some appear to select a small number of quotes or provide limited anecdotal evidence to illustrate a score. One explanation for this could be that a thorough qualitative analysis is more time-consuming than the CRM's quantitative scoring system and there are normally time constraints associated with designing and implementing an intervention.
Whilst the CRM score obtained can be used to draw comparisons between communities (Sliwa et al. 2011) , the factors contributing to this score will be specific to each individual community, therefore to design an appropriate intervention it is important to understand these differences. The recommendation from the case study is to emphasise the qualitative nature of the data and to encourage those who might use the model in the future to place quantitative assessment derived from the model within the context of these rich qualitative findings, thus providing evidence of the quality and rigour of the qualitative analysis conducted.
Transcript scoring
Although the interview guide encourages a discussion of the strengths and limitations of community initiatives, the interview scoring guide does not allow any examination of the effectiveness of initiatives. Instead the 'anchored rating statements' relate to the community's awareness of initiative effectiveness and evaluation efforts (Plested et al. 2006) . Therefore, although there may be initiatives which have been in place for several years, the perceived quality and effectiveness of these initiatives cannot be incorporated into the readiness scoring. For example, in this case study, although there are opportunities available in the community for children to participate in PA, some children may be unable to access them: (Plested et al. 2006: 15) . The problem with this approach is that statements referring to a higher 'anchored rating statement' supersede those referring to lower stages resulting in the issues relating to these lower-level comments not being reflected in the final readiness stage. The CRM developers state that readiness "assignment should not be made simply on the basis of average ratings on the dimension; it should be a qualitative expert judgement based on all of the interview information and the scores on the anchored rating scales", (Oetting et al.1995) however it isn't clear from the scoring procedure how these decisions should be negotiated. In this case study a deputy head-teacher commented that:
"The majority of them [parents] This comment was coded as meeting the second 'anchored rating statement': 'The prevailing attitude is "There's nothing we can do," or "Only 'those' people do that," or "We don't think it should change". This example illustrates that by taking the highest score achieved the lower of these two comments is not considered in the readiness score. We recommend that researchers consider the pervasiveness of the perspectives, if several strongly emphasised comments suggest the community should be scored at a low score for a dimension while a less-pervasive comment is made at a higher stage, the researcher should consider scoring at the lower stage or at least consider the implications of the weighting of the comments that have been scored for intervention design.
In addition, qualitative interpretations should highlight any contradictions within the data. This is in line with recommendations made by Mayer (2008) . In contrast, Beebe and colleagues (2001) propose using a survey design to assess readiness which, arguably, diminishes the richness of information which can be obtained.
Contradictions within qualitative data are demonstrated by research using the model to inform the design of an obesity prevention intervention (Findholt, 2007) . In this community teachers were reportedly highly-respected and school staff were viewed as concerned about child health behaviours. By contrast, child health was viewed as a family concern with which schools shouldn't be involved. In reflecting on this finding, Findholt highlights the importance of qualitatively analysing the data alongside the readiness score to allow these contradictions and potential barriers to effective intervention to be elicited (Findholt, 2007) .
Conclusions
There is a demand for community-tailored approaches to tackle public health issues such as childhood obesity (National Institute for Health and Clinical Excellence, 2012) . Assessing readiness to adopt behaviour changes that may prevent obesity is one approach for designing community-tailored interventions and can help researchers and local authorities identify the needs of a community and appropriate actions which are acceptable to the community. The authors recommend that users of the CRM be careful to: identify suitable key informants; select an appropriate 'community'; and utilise the qualitative findings to strengthen the interpretation of the readiness score. Table   Table 1 Six dimensions of readiness that influence a community's preparedness to take action on an issue 
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